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1+ Introduction

Thiz report deals orly with plar'ﬂ and machinery for the
nroiuction of those particular groups of vood based panels which
are currently of more industrial irportance., However, before
beginning the snecific arrument, it is considered opportune
to refer to all types of panel, to the main lifferences in their

atructural characteristics and to their end use,

At repards end use, bonded wood panels may be
subdivided into two catesories: those wiich are mainly uaed
for furniture, furnishing components and door wings ani those
which are made specifically for use in building, both for’
industrially made components and for total or partial prefabrication
of buildings of varying tyres and importance., There are also
direct anplications i1n building yards in substitution for other

less convenient or less rational materials.

First catepory:

a) Chipboards bonded wiwh synthetic resin, not very humidity

or water resistant,

‘he process besins 'b:,' transforming wood into chips of a given
lenpgth and thickness. The chips are then mechanically broken into
particles of the required size and dried. A certain percentage of
synthetic resin binder, and other complementary substances, are then
acded, With the correct amount of uniformly distributed particles thus

obtained, the panels are formed, compacted and highly bonded in heated presses.
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sne resinsg, Jdeed 10 the rujority of cuiea to produce this
tyre of panel, are ureg .nd formuldenyde b.sed und .re
therinsetting, w property sreutly intencified by the wddition
of suituble cutulysts,

resin
185 1d et and catulyat, a4 saull quaentity of wuter-
reapellent materiul i1« penerully wdded to the nurticles
(fors1l wax in enuleified form or nnlten) to pive the nunels
g 11vited ooant of witerproofing te .veld uny trouble which
wlsht arice with an end rroaact either daringy runufoctiure
or uue,
For faurniture, and other oroduacts, delivered tn conuntries
ihere wood is :ubject to purasitic uttucks (p.rticnlarly by
xylorhogous 1nrects), the prepuration of the particles cun
be conrnleted by awduing o sust.ble protective Lurent to the
i,
71th odern ; luante theie runele can b made very laurpe, of
the oruer nf severyl tens of syuare metrens, und ulso by a
continaous nrocest withowt limituatins lenpthwise. lurpe
nenel s, .ot continuoanly proaduced punels, nbviously simplify
uny mordetinge roblems; they wre saimply cat to size
accordlny tn ra-airarants,
ithickneos cun be frov 2.5 to 40 mn wny ther fore sutisfy the
"ogt varied needs, +~1pht, also according
to needs und dverending an raw teriale used, rrodoaction
method Lnd .nel thickness, cal vury from 350 kp/m3 (very
liynt punels, n.de froa wood nr nther cellulosic muteriuls
of low urecific pruvity, ~ith thicAness usuully not lecs
than 15 mm) to HOU r(,"/mj..
wlastic-uectiunical churucteristics ure poou, not differing

rre.tly froa the ovetter <inds of plywods and blockboards.
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c)

They ure tending *. be adopted for gmeral wethrnughout the

world for making modern furniture (normal und unit),
furaishing oomponents and panelling, sliding purtitions,
sn0lid anuy fl«h . GOOr W1ngs ewC, and applicuatinns cun

be extended to ull those ~.ses shere there is nn danger of
high ambient huaiuity, eon*tact with water or exposure to
sevare weather c¢onditicas,

Medlum density fibrebourds manufugtured with g dry
process,

ihese urc 4 receut ulternutive to type u) punels even if,

for the timne being, their industrial import.nce is very
much less. the manufacturing process i very similur, the
mulin difference being thuat the wond is initially transformed
iuto fibres, therchy cveutingmabaolute].:_/ compuct und uniform
structure (ulso thicknesewise) which ensures sutinfuctnory
workabilityln denth und wlong the ed;es.
Thicknesses ure nnriully from 6 te 30 mm and weight

is from 600 to 7C0 Kp,/'n}. ihey can be produced in very
large sires, and ure eysily divided up, but so fur no
continuous production plunts huve been mude. “lustic-
meohunicul churuct ristics are similir to thnse for ehinbnurd
Uue tn the yrecter umount of enerey recuired to defiber the
wood, more ruw r.toriul used for ¢ piven thickness und nther
reasnnus, tnese panclsg ure consider.nly uore axpensive {thun
thore previously sescribec, ‘Lhey ure very cnnvenient to use
und eveu, beenme u nrcessity when they hive tn be curved,
gountercunk, uccur.tely snuned etc.

Hard und somi-hard fibrebourd

Defibering of the wnod 18 wlso required for these boards and

they cun he munufuctired by botn wet and dry processas,
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For the wet precess, substances alreacy contained in wood (iignin) are used as
binders with the addition of limited amounts of synthetir resins. With the dry
process, fibres are bonded exclusively with synttetic resins simiiar to those
used for chipboard,

Particuiarly with the dry process it ic possible to maxe very large hard and
semi-hard boards, hut as far ac is known no continuous plants for their pro-
duction have been built, Jinimum thickness is usually 2,5 mm and never exceedc
7-8 mm and weight is greater than that of an equally thick normal type (chipboard)
particle board,

Plant; are more or less similar to those for che two types of boaris previous-

ly described and, naturally, the range of thicknesses i3 the same,

Gecond categorys

Mineralized wood-wool boards

The irgredients for bonding are: Portland type o magnesian cement and a relative=
1y soft mass of wood wool or shavings from which panels of limited dimensions are
made with thickneszes from 20 to 100 mm, They are extremely porous and therefore
fairly light; weight from :60 to 57C kg m3. Good heat and sound insulation are
their main features but mechanical strength is obviously low. The "mineralization"
of the woo: 1s such tha* the panels, while hzing very permeable to air and not
subject to attack from mildew, funmus, bacteris and insects, behave well in the
prezence of high humidity and, obviously, in case of fire. They are only used in
certain szctors of the huildins industry such as temporary tuildings, small modest
type dwellings, rural buildings, or as heat insulation inside masonry walls or for
false ceilings or lining sarrets,

Concrete=-wood coards

Relatively larrc wood particles are prepared for this product. They are only
vartially dried and after unidergoins a "mineralizing" treatment they are mixed
with Portland type cem=nt and a suitable quantity of water,

Panels of limited dirm-ncions are made with this mixture (usually noet much over

1 m2); thiernessns teing fron 20 to 80 mm, To obtain discreet mechanical
characteristics, weight rcaches from 50C to 700 kg_v;/m3 for finished panels brought
to a commercial huridity level. Mechanical strength is higher and the field of
applications wider than for mineralized wood wool panels, In particular, surfaces
arc not porous, even if not very flat, and they lend themselves to plastering,
They are easy to work, hold nails reasonably well and may be joined together with=-
out difficulty with special, but simple, metal fittings. Heat and sound insulation

are oxcellent ani weatherproc® and [ireproof characteristics are very satisfactory,
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These properties make the panels highly suitable for "built-in" shuttering,
which are left in position for subsequent finishing, for insulatien of load-
bearing concrete and reinforced concrete casts. They are also suitable for
forming floors, and in this case also remainins in position (as false ceilings),
for floor foundations, for internal and external facing on perimeter walls, for
internal partition walls etz.

Chipbeards bonded with synthetic resins having high resistance to humidity and

Except for the nature of *he bonding synthetic resins and complementary substances
added (together with them or separately) to mive the panels the required
characteristics, their structure and the plant recuired to produoce them are
identical to those of the hoards described in a),

the revins useu ure phenol una formuluehyde bused or naelong
to the 1elu-ine eroup. <*hernosetting recins shich may be
catulvzed ure yleuys involved, 21t onee they huave reuached
prlymerigzation they ure ubsolutely insensitive to eold ana
not water, uther synthetic recins huve recently been stadied,
with which runels ot this sume type can be made, but they ure
8%1ll in an exrerientwl stuve unu only sore sn.ll industrial
upplicutinny ho.ve sa f.r peer. 7-de,

sopicilly 1t would not ne sufticient merely to use o
walter-recisrt.nt resin to ruke u ranel suitible
Yar upn.icutions unuer the severe conditions found in the
buliding auniry. it is neceucoiv to limit, us “.r as
possivle, the saelling of tie woou p.rticle¢ (.nd thar-fore of
the rcuels) oy «adiny suaitanle a.tar-repellent suoctunces

to the ..1x anu oy sreciul tre.t.ente, it is fartuermore
necessury to rravent nuresitic attecks, ruriicularly from
mildew wnu fangue, which coila rupiuly derrade the mat2rials

tris beisng done vy _i.iingy defencive oy ernts,
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Pinully, another necessity for ull muterials involved in
building work ie that of fireproofing, to nrevent the
sturting wlid spreuading of fires with all their serious
conse uences to humun beinga, zuxcept for particular cases,
panels intended for use in buildinge receive fireproofing
treatrent during ranufuacture.

Chipbhoardas bongod with lyes of ligmin bisulphite.
This type of board is of rel.tively recent prodaction,

ranufacturing plents cun jusiify their existence if, u«t
a conveniently economical distunce, there are cellulose
fuctories or nyper ills able to supnrly their by-products
(i.e, lignin lyes) for concentraution into a syrany
for use as binders,
Flant «na production cycles wre unalogous to those for
types a) .nd f) boaras the wuin difference being ut the
vrescing stape, the time resuired being necesssrily longer
than for other types of panel, This negative nroduction
fuctor cun be nartiully remsuied by w.dding to the lyes g
percentuge of thermosetting phenolic resin, or similur,
wna by speeding ur the heuting of the runels while under
precssure by apolying high freguency electric ejuipment to
the ;.recss,
For an eyaul weiprt 2f wdood particles, the anount of lignin
added is naen grecter thun the umount of synthetic resin
ugsed for the otaer types of chinoo.rds ihe weight
is taerefore muenh higher, this being of
no yre.t iunconvenience if th2 runels wure for the vuilding
industry. geeistance to huuluity wnd water of the:ve lignin
boards '
bisulphite is very high and values for swelling by

absorption ure ex.rerely low,
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High density cement-bonied oourds

This i3 another type wnien hus only recently ponae into
production. 1t Pus ulready met with succesa und is of great
luterest for its ;osusibilities in modern und rutional
building applicutions,

1ts industriul coet i1s less thun thut of f) und g) type
punels, manut.cture is easier und weutherproofing excellent.
duraubility is nore thun adequate us, in this cuse, the wonod
particles are also "minerslized" .nd there are wvirtuully

no problems of parusitiec uttucke or degradgtion,
Stabilizution of the wood also determines very low vulues
of dimeneionul vari.tion which ure propnrtional to the
humidity level. “1reproof qualities ure .lso pood,

On the other hand, elastic-mechanical characteristics are, for the

time being, & good deal lower than those boards bonded with symthetioc
resins and weight is highor (always over 1000 kg/ms).

Sizes ure relatively lurge und ulways correapnnd to modular
builuing elements, Lenghts .re usuelly over 3 m, widthe

vury from l.2% to 1,03 m while thicknesaes ure between

7 and 40 mm.

At the pressiny at.re, gnecific loude reached ure of the
Bune order as thnce for the rroduction of ordinary chiphboaurd,
All mechunicul ch.racterictier ure gnod, asurfuces are smooth
and uniform wand ther:fore dictemper, puint, wallpuper, and
uny other type of Tinish, ure eusily applied,

In Bpite of u hiph cement crntent, oper.tinns such us sawing,
drilling or counter:inking, using suituble tools, ure very

mach the suame ud for normul chipbourd. lne punels are highly
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suituble for ull «inds of building aomponents, floor
foundetione, fulee ceilinge, purtiticn and perimeter walls
(combined with otner materiauls) etc., due to their exaellent
resiatunce to fire, humidity, atmospheric ugents, mildew,
fungus, insects and chemiculs.

Sound deudening properties ure high and, although inferior
to those of normal panels, heat insulution is sutisfuctory,
¥or these reuscns, and other feutures ulready mentioned,
advantageons applications ure for built-in shuttering fer nermal
concrete und reinforced concrete custs used for main
structural members, slabs und load beuring walle,

High density cement-honded boards aun ulso be used to make
fire burrier doors, industrial aund ugricultural silos,
agriculturul buildings, hourdings ete,

Insulating fibre-boards

As in the case of b) ~nd c) type boarde the raw material (wood) must be
defibered and bonded by wet processes mainly with natural ligneous
substances,

Due to low mechanical strength, large panels cannot be markoted. Gensrally,

thicknesoss are not below 8 mm and can reoach 35 mm or more.

Their main advantage is obviously that of good heat insulation and they
are used for all thoee building applications where rigid insulating and
easily erected materials are required,

Fibre-boardes bonded with mineral substances

The binders used are calciun sulphate or magnesian cement. The panels

arc substantially insulating types, both heat and sound (especially re-
flected sound if surfaces have been suitably prepared with carving, holes,
decorative high relief rte,),

Compared with type i) panels they are more durable and have better fire-
proof properties.
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2, PRINCIPLES AND GUIDE FOR THE STUDY OF AN INDUSTRIAL PROGRAMME FCR THE
PRODUCTI(N OF WOOD BASED PANELS

lhere ure two basic fauctors which must first be considared 1

- possible and predominating applications for the panels, due
to need or =& ulternntives to thoue existing on the market,
or srplications foreseen;

- availubility of wood (or otner cellulosic muterials such =g
arricultural by-produrts or from other sources), their
physical und teghnologicul churmcteristics and suitability

for the nrocessing required to praduce a given type of penel,

»8 well as ennuml quuntities availuble at u convenient distunce

from the faatory (transport coets).

The first fuctor upplies muinly to group a), b) and o) bdoards

ruther thun d), e), f), g¢), h) and 1), Having estublished

produet application, bearing in mind the specific needs of the
market, the m=nufacturec of one rether then another type of
board in the same grour will be made possible, or more
eonvenient, by the nature of the ruw muterial,

For exumple, wnod with a high content of tannin or oily

substunces is not suituble for

synthetic recinn bonded hoards. Mer cemert bonded boards it is

nct advisuble to use wood eontaining u certuin percentupe of

succhurine gunstunces, 1t is possible to produce mineralized

wood=wool boards V! only if wod is available in rounds
with diameters not less thuan 7 or 8 om,

1t i3 obvious, furthermore, that uny limitutiones in raw m.terial

supplies determine corrasponding lititautions in the productive

cupacity of uny projected plunt.




Among the three types of pancl concidered above in the group of materials to
be mainly used for furniture and furnishing components a distinction can be
made between thin panels (between 2.5 and 6 or 7 mm) and medium to very thick.
With the former, chiphoards and hard and nemi-hard fibre boards may bo considered
as alternatives. With th- latter, Lhe alternative in Letween chiphoards and
medium dengsity fibre boarda; cheaper than the former types but with some limitae
tion in workability. While the others are ahbsolutely compact and homogeneous,
and therefore suitable for any work their industrial cost is much hicsher,
amony the six types of runel which ure mainly used in building
work, charucterictice are more di1fferentisted and the chnice
of one ruther thun another of the respective production plunts
depends, benide. on ahat hus alreudy been pointed out, on the
type of bui'din, i involved (couventinnul, purticlly rrefabricated,
totilly pref bricated), the rrinciples followed in the desipn
.nd the specific ave to which the runcls ure te be put (for
built-in shuttering, for integrating other materiale as

uuxiliary elerents und e actaul bailding -gterial).
For pirposes of brevity, asong w1l the pousiole tyres of

borded wond runels, only chipbo.rde will be exumined
in the vacceediny rorugravha,  gue topartonce will be piven,
however, to the difference:s 1n techuolopica! chwracteristics
of the binders deed (vieries ginds of prynthetic resin,
lyer of Llirnin-bivulphite, e t) nd,cnunecuently,

cultibility ung srecific utiliz.ation,

1t should be emphasized thst. while in reineinle it is possible
to produce every tvire nf  bonded boardm. (with all the vurious
synthetic resins now availoble) with the s.me plunt (suitubly
flunked by complenenturv ejaipment), it is vitul to know the

end use, or uses, nf the maut~riul before studyiny the plant,
thuo avoidinge the chnice of mnchinec not suitible for the job
and not pnssessing the correct requirenents for operative
udantubility.
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It should ulso be pointed out thut normal plunts are capable

of producing panels of uny thickness, but if the main interest

is for thin panels, it is worth while considering a much less

costly type of plant for this specific purpose.

3o = kaCHINES Jive S JIPE SMT PO o420 348CT08 OF DAPTICLE BOARD
PRrULUCTLION PLANT ¢ PRINCIPLES OF DETERMINING THE SELECTION

sectors commnn to all types of ;lunt are:

raw materiul store (wood or other cellulosic muteriul);
purticle rroauction (mechunical);

particle arying;

prepuration of bonding materials and their mixing with or
wupplication to particles;

muat foruing and pressing

paniel finishing,

Jele™ M muterial storage

™e designing of 4 chipbourd factory should bepin with the

ullocation of space for raw material and an estinate of tha

tuckkle required for unlouding, stucking and withdrawul for

production.

duw material can be of ouly one type or consist of different

materiuls to be us~d simultuneously, in constunt ratins, for

the first operation. Only in the cus~ of one of these raterial

being sawdust, from other oper.ticns, cun storage in silos be

convenient. .ll otner raw sateriuls are normully stored in

the open.

-
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To estublish the useful storuge areu required, besides puthwaye
and spude left free for sccurity reasons (especiully for fire
praevention involving low humidity muteriuls in partisular),
ennzideration nust be given to the frequency with whioh raw
muteriul'(or raw muterials) cun arrive and, obviously, the
productive capacity they allow,

In order to be uble to fuce any unforeseen circumstunces, even
in situations where supplies are plentiful, stock should never
reach levels lower thun thonse rejuired to cover 40-50 working
days. fdhere regular deliveries cannot be mude, or muteriuls

are uVuilable seasonally, stocks should be kent at an wdeguately
high level,

In calculuting urea requireents, the dry weirsht of raw material
required for eash gubic metre of punels produced should be tuken
into uccount, us well us its corresponding uppurent volume in
the sti.te in which 1t can urrive at the fustory, the most
convanisent heigh? for piles, if the wood is relatively lurge

und evenly sized, or uver.ye heipnt of heaps if muteriul is
nlready chipped,

For the lutter type of mut-riul, problems of conservation can
arise (1f storuge 18 longy term) us rerurds avoidance of

degrudiution deternined by biolopicul fi.ctors, rildew and fungus

and espacially if climutic couditinns are unfuvourable,

tarticulur gutes ure for wnod purchauus~d in the form of chips or
for urricultural byeproducts delivered in balk i.e. not pucked

in bules,
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£ oulreauy centionad, the npl eruvenicnt othog of storing
thece miterinls i: 1. the onen und they ara tharefore fully
ex - nced to the elenents,

4estherrroofing und prevention of uegradation, with the
sdvant.ge of providing some preliitinary reduction of huridity,
is done with 3 ventilation system, inside the heaps, which elso
maint.ins a certuln precsure lavel to prevent the ingress of
ruln-water. 1t consists of rudimentury purallel dueting (in
falvanized iron or cement), witsn suituble vent holes, »hich is
simply nlaced on the stor.ge area and connected to a manifold
into which a fun blows warr usir, ut low :ressure, wixed with
combustion products tn create ineside the heups an
environment unf.vourable to parasitic attack,

The ventilation system can be urrwnged so thut is functions
automaticully when clitatic ennditions muke it necessary,

for raw ateriul in the forw of small rounds or branches

stacxing is preferably done with vehicle mounted grubs with
hydraulic juws and maneuverutility is simplified by Keeping
piles ut a maximum neipht of 4 n,

The suue f.cilities serve for fury.0ts and off-cuts in bundles
with suitable adant.tion of the hydraulic jaws.

ihis liftine ejuipment is als used for withdrawing material
from the piles, and trolleys running on rails, or tractor-éruwn
trallers wre used for trunsport to the fuctory,

In the cuse of stores not covering u lorge areyg (suituble for
withdrawals which w3y be sufely curried out rontinwously) und
situuted close to the fuctory, a chuin conveyor syetem could be

advantugeous,
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In these cases each group of material

is stored separately with their own

handling gear for conveyance
to the production line.,
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For piling raw nuteriul which is in small pieces, or in bulk,
mechanical loauding shovels nuy be used, but if the mterial is .
aufficiently snull and uniform, belt conveyors (bucket or
hydruulic types) m.y he used for transport to
the fuctory.,

Hegurding silos contuining sawdust und relative mechunical
wNithdrawul systems, detuils are yiven lauter,

b‘nrfe;mnns of brevity, consideration is noet given here to
éj.tuutiona where m.terisls contuin foreign matter (sand und
rubble, nails, wire, iron splinters etc,) which muamt be reunnved
to prevent damage to production machinery,

vonsideration is neither piven to by-products of plents from
which textile fibres hauve alreudy been extracted (hemp stulks,
flux straw etc.) and Irom which all fibrous residuyls must be
renoved wechunicully.

It should finully be poiuted out that, for the prnduction of
punels having threr or more clearly differentiated luyers, the
process hegins with different woodes to obtain purticles for the
external «nd internal layers; at leust Jdifferent in shape even
if of the s.me g ecies,

lu thia wuy, for exwuple, rounds not yet deburiked cun be

used for extornul layer particles , while lower gr.ude ussortments

such ue brunches or fup:ots are used for internaul layer purticles,

3.¢ -~ techunicul processing of raw umateriuls : breakers and chippers,

flukers, mills,

Al alreudy nentioned, modern chipboards either have thrae

or more luyers or the purticles ure suitubly distributed (particle
eize decreusing from centre to surface) when the punels ure being °
formed. ln both cuties the aiw is to obtuin punels with externul

luyers mude nnly of fine und uniform purticles to give an even
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and compuct surface, thereby easiny the finishing operautions,
wo different tyres of machine nust therefore be considered for
the nreparation of normal wnd fine particles; these initial
rhuses being common to all types of chipboard panels in whutever
manner they ure bondad,

rarticles wr:- ornduced in two or three succesgive phuses, ‘/hen
it is preferanle to prep.re =1l the wood in a broken up form,
because its churucteristics muxke it advisable or becuuse most

of it is purchased in chip form, the wood which arrives at the factory
in another form is also brought to this state to unify tho processing, Thia

production of relatively coarse material is done with bladed breakers or

chippers.

For small lors (round:) or saw mill by-products (slabs and off-cuts) disc
type chippers can be used, the material being conveyed, with a certain incli-
nation, to a rotating disc fitted with a series of blades which cut the
material into lengths varying from 20 to 40 mm. Disc diameter varies from
1000 to 2000 mm and production can exceed 150 m/h,

However, the drum type chipper is more advisable, also because it it more
universal in its capability of handling different woods., It is in fact also
suitable for vencer off-cuta, for small diameter brushwood or annuals which
could not be used in disc type chippers. Very robust blades are mounted on
the drum and, in a direction perpendicular to its axis and on a higher plane
than its gencratrix, the vood in fed towards the drum by a conveyor belt
folloved bv a set of toothed rollsrs, the lower ones being fixed and the

upper ones occillatins to adapt to ithe thickness of material involved.
Imprrtunt ragairecentc Jor chippers are rowustness und simplicity
.z wall as wear resistunce of the more hiphly stresseda  Darlts.
setuils worthy »f cureful uzttention wre Those relztive to the
anper oscillating roller system of tne feed system which, on the
more rational ty-es of G.achine, 18 controlled and damped

hydrzulically. « sufety device2 atops the feed as soon »8 the
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oonveyor belt becomes overloaded with wood.

If there is & possibility of metal foreign matter in the wood (e.g. iron

wire used to tie up bundles of saw mill by-products) it is advisable to install &
metal detector over the conveyor belt to stop it even in the presence of minute
metal objects. The length of chips obtainable depends on the rotational speed

of the drum, the number of blades on it and the feed rate of the wood; values
normally arranged to produce chips about 30 mm long. It is useful, however,

to have a machine which, in case of need, can easily be adapted to modify this
dimension,

As a contrasting clement to the action of the blades, chippers are fitted with

a fixed counterblade (the most rational type is useadble on the four edges as they
have inserts of high wear resisting alloy and its position can therefore be
changed four times before sharpening becomes necessary).

Ihe urrungement of the counter-blude relutive to the charucteris-
tica of the drum und its bladee is importunt. Cutting, which
must be done ut an ungle, depending on the properties of the wood,
murt ensure minimum energy absorption und beat chip quulity.
annther importunt point is the asyetemn used to fix the counter-
blude. Frequent und heuvy impucts cun damuge it and muke fixing
uncertauin and dismantling difficult, 'he wedge system is the

mest wdvisable,
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dhe drum 1s mude of steel ele .ents welued tnpether and the
nepufacturers must suurentee thot i1t hes been stress relieved;
ntherwise deformaution wuu even bregcape coulae occur, .nother
important fuctor is uccur_te dynutic Lulancing to uvoid vibrations
which, due tn the drum's consl ieruble mnuse, could rrejudice the
dauration of its beurirngs,

the drum is uriven thrnugh a V nelt, he uriven palley, cnnsisting
of a fiyvwheel couxiul to the drum, helps to ubeordb peak louds.

ine bl.des wnre fixed to the uraw with bolts and domed lock
wushers, mppe bolts, whicn must be impossible to loosen during

the operatinn of the wuchine, ure wrranred so th.t blades may be
rapldly supbstitated,

Blade pro/j:2ction :.ust be usccurately xet., rhe rreferred system is
thut which ullows settin; to be done externzlly by meuns of
adjustinge screws,

With ull tr e. of chipper, including the drum tyre, 1t is
pructicully irrnssible to zvoid the nre.ence of u certain
percentuare of excescively lorye splinters. . rutionul nachine
muet prevert theve movin, forward with the regul.r sized chins
whicii ure therefore made to rass throupn a robust screen, & ernsas
menber fixced inside the c¢.~i-  cLets ¢ 4 second counter-hluue

and the sollnters wra ¢4t antil rogucea $o resuler chin sine,
Pacas o eodlie Wrea 0 b Lot en 1- P eliae by sir suacting,

M ooatict conlt e oconneet a0 tn o tin anich curriac the
neterial to L S oLna tien to o oeyclons Lenarator,

“he inevitucle prencnece of cact or L1l moving narts, und the
fomporsinilicy of «ece-ingy tnie «ina of  wceni.e eleuwl, mukea
labrication probleuaticul. or thisz rewson, amone uzll the systare

for ariving the conveyor wvelt und trne feeu rollors, thut with o
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hermaticully seuled nil-buth pezr box is to be preferred and

the drive i3 ubsolutely smooth with consequent dimensional
anifornity of chips. yiite different, for example, from ochain
drive syatems where links, which streteh with use, ure difficule
to xeep correctly ten:ioned,

Ball und roller bearing housings must ulso be fitted with very
effieient pucking ringe to avoid infiltretion of dust,
Frinciples for the chnice of . chipper must therefore be bused
on its being guuraunteed to produae chips of uniform shape and
size, 1t must have the preatest flexidility in uose for hundling
muny different kinds of wood, it must be solidly built throughout
and require minimum muintenance, it must have hrief down times
for blude subsatitution und, finully, i1t muast huve high hourly
output of chips expressed in dry weight and rutin of output to
etfective enerpy ubsorbed in this period.

Still on the subject of chippers, two purticulur types can be
mentioned the 80 called "blade™ type (the operuting element
still being a drum but with muterial fod directly from above;
advisable for processing very short pleces of plunk off-cuts

or veneer scrup) und that for breaking up muterial pucked in

bules (ugricultural by-producte),

ln thie lutter muchine a horizontul feeder pushes the hules
npainst a cutter drun which operutes on their entire front
area, The dimmeter of the drum can be from t0OU to 1600 mm
uccordiuy to the eige of the haules

the prineipal muchines for the first process in particle making
ure flakera, Lthe uniformity of the flukes produced by them
lurgely influences the uniforuity of the purticles obtuined by

ocrushing ‘und, consequently, the uniformity of panels.
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Plukers may be grouped into two categories: those which

operute on chips (purchusea iu this form or prepared on the
muchines previously described), or on alreudy broken up material,
and those which operate only cn relatively long nieces even if
of emall crose section,

In the first cutegory there ure flukers with rotuting blaude-

holder capge, the double flow type being the one mnost recommended,

schematicaully compnsed of an internsl vane type rotor and
external coaxial cuge rotating in opposite directions, dateriul
is fed in continuously wnd rroportioned in the centre of the
rotor which throws it on to the insiJde surfuce of the cage from
which the bludes rroject. the flaxkes produced are sucked through
the spaces betweer the cutting edges and tne counter-bludes.
Bludes and counter-blades are mounted und fixed from outside
the cage. *he thickness of the flaxes prouuced depends on the
internal projection of the cutting edges und the distunce
betweern tnem and the edres of the counter-blades. PYrojection
tnd distance :pust be capable of eusy and accurate adjustuent.
ixtremely hard steel weur plates ure fixed,tn the extremgities
of the internal rotor vunes,in such u wuy as to fucilitate
their projection udjustment und remnoval for sharpening and
substitution. These nlutes wust be wdjusted so that their

edres skim the cutting edges of the bludes in the cage to

ensure thut the mauterial is fleked,

The care shaft is tubulsr wund the rotor shaft pusses through it.
The front part of the Tachine ir therefore free of surports and,
being rounted on ninges, zccess to the interior ies fi.cilitated,
The cuage is generally chair. driven from a motor and reduction
gear. lhe rotor is ariven from . secona rotor through a

reinforced V belt which provices a certuin degree of elasticity.




The two opposite directions of rotation make it egsier for
the flukes to be ejected even iu the cause of very huuid
material. The buee is uirtigsht und is connected by a hopper
to ducting which directer the flukes to a f.n and a cyclone
separator,

Rugeed construction and religbility of beurings und
rotating elenents must be borne in mind when choosing a cage

type fluker. also of importuuce is weur revistance of all

those purts coming into contuct with the naterinl to be fluked,

beginning with the rotor vune plutes, the internul surfuce of

the guge and the counter-bludes, whicu must be nmude of suituble

steels to uvoid the necessity of subrtitution or the need for
grinding after u relatively short period of use,

obviously one of the nost inportunt f.ctors in a fluking
muchine is the quality of the blaves but, even if top grude
muteriuls are used, shurpeunin; is necess.rily fre.,ucent 1f the
churucteristice of the flikes are to ov ruint.ined und euergy
logsrs avoided., dupiu ch.nying of blades, with cnnsequent
1liuitin, of down tires, is therefore very ianortant.

Fli.kers on which the entire rotor hus to pe dismuntled
to chunge the bluues are not recou:ended. rhoege machines on
which euch blude und counter-blude unit is interchungeable,
and cun be renoved und rerluaced throuph =n opening in the
periphery of the curing, are rore pructicul.

Frequency of shurpeniuy 18 influenced by the .ccurncy of
ineclination of the bludes, their cuttiuy unple and the shape
of the blude holder which allows eusy flow and extraction
of flukes. Blude wear «nd renlucement have u consideruble

influence on produciion coste unu thererore blades should be




Ccupudle of veiny sharrened wany ti.es wud be utilizea evewn
when greatly reauced in wiath. 1. u ¢ood fluter the blades
should still be usuble even after hL..viag been reduced 2y uH-70 v
#ith succesasive sharpenings.

1f the arrungesent for inserting the olade anit wnd bl.de
holder in the caye is rutionally ugzigned, replacer.ent is rupid
wnd pnsitional cdjustnent not reguired. Lush-button controllcu
hyaruulic systemns are recomnended wnere esCh depression 0f th-
button corresponds to u rotation of the cause equul to the
interval between two blude units, and to the simultaneous release
of the spring wnich bloc«e the unit, Jith thie syetem, looscuirns
gcrews or bolts is not necessary und replace ent t.kes only
t to lg winutes uccording to the size of the wuchin? w=na th>
nunber of olaudes on the cugc.

dishly recorcmendable are too:e fluders having the internul
sarf.ce of the cape lineu with hiru steel wear plates fixed
into tne viae 80 us to oe eusily withurawn for prindin; or,
if reully necess.ry, for suovstitution.

A very useful .ccessory on cure trre flucers i3 wan
electromagnetic vevice to siuwpli€y settiuy wnd “ixiny the
bluyaes on the interchanyesole wilts. the rafnet holus the
blude ana its fixine nlute firnly while .n electric screver
tightens the fixing bolts. .. lusp illamin.tes u r=fercnce lin:
which corresponas to the ore-set rosition for tae catting ea; e,

In the =econd cutegory of fluxers (suaituble far 411 <ind:
0f wood in larger sizes) ure the verticul or horizontul disc
tyres which, in orinciple, snoula ve .ole to .rnouuce rnore
uniforu flaKes aue to their oeiwn; cat o tne fl.t., '‘hey .re

only suit.ole, however, for round ~ood, whnich ust fir:t ve
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reduced to pieces not longer than 50 cm.,, and their productive ocapacity is
relatively low.

For this reason their use is diminishing, universal flakers with cutter
head being preferred., They consist of a loading channel with an articulated
metal element mat, a hydraulic system for holding the wood during the cutting
operation and a slide moving transversally to the axis of the machine, on
which the main motor and the cutter head are mounted,

ihe characteristics of this head reprasent the most
important gualitative uspects of the machine. Un the most
rutional types the blaudes, whose width corresponds to the
length of the flakes, are aligned hyperbolicully on the
cylinder of the heud 80 us to ensure maximum continuity of
cutting. 1he bludes are screwed to the blude holders whioch
are fixed to the cylinder witnout screws., ihe surfuce of the
oylinder is composed of wear plates which ocun easily and
rupidly be substituted, Adjustment of blude projection,
acgording to required fluke thickness, is by means of a
precision autonatic circumferential aystem.

3y substituting the blzdes it is possible to vary flake
length from 20 to 30 mm. The power of the hydraulic pressure
device, which holds the wood during cutting, prevents the
form.tion of aplinters und vibrutions which coald prejudice
product guality.

Ihese machines are auble to process wood of any section,
and productivity is consideruble. tower recuirea vuries from
90 to 250 X and, with tne lutter power, productive cupacity
is of the oraer ot 5-600U kg/h of flo<es U.4 - 0.5 ma thick
(ary weight),




(rushing of flake: tu nroduce pariicles of sizes acocording to the layer
of the panel they are to cccupy is done by mille, the choice of type being
determined by the particle size required.

For normel particles (middle layers) a hammer mill is recommended. I$
has articulatc. rotating plates, whioch throw the flakes ugainst fixed contrast
elements to cause crushing, The hammer profiles ocan vary acoording to the
nature of the raw material. A screen with holes or slots determines the par-
ticle sise,

According to the capanity of the machine, the rolor diameter varies frem
400 to 800 mm and ite length frem 500 50 1200 mm,,

ln ocuses whereflakas have medium or low humidity it can

be cnnvenient to usge u hymmer-eross mill fororushing § u rotor

witlh vunes throwinyg the muterial usguinet a fixed basket type
scre:n on whichh copiruet elevents cun ulso be fixed to euse
orushing (£f it hus to be relatively smull), Purticle sise
ig deteriined by the size ..nd shupe of the holes in

the ::icrcen.

According to trelrerpsoity ohe inside diuneter of these
mille vuries from 600 to 1200 wm und screen width from
20U to 6L mm,

for producing very fine particles, and in cases where
flakes ure : Peudy dried, it is convenient to se & speciul
type of this mill 1in which: the screen, inetead of being fixed,
rotutes i the opposite direction to the rotor (as with a
cure type fluser) mund which hus contirust elencents alternating

with drilled ones.
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Pin=1lly, if the flakes h.ve t0 bhe rezlly defidered which
may be the requirement in the cute ot boards vith extre.ely

compact outer luyers, it 1s necess.ry to une g refining mill

in which the materiul is wuade tr o s between two profiled :
segaental di:as, one fixed .nd one rot.ting, their disti.nce !
wpart being udjustuble to the purticle #ize required. Uisc

diameter vuries from 400 tn 1200 wnu,

- Lriers
In the perticle prepurating cycle this sector is extrenely

delicute due to difficulties caused by non-rutionally
designed driera and especiully by fires und explosions which
oocur when the processily rute is nnt «ept scriapalously

within the nre-estublisbed limits.

Also from the point of view of weur .nd waintenunce,
sone types of drier, wnien huve bheen widely used in plunts
up to a few years apro, nust nos be cdvicsed ug.inst on the
basis of exnerience gciuired,

vhen the raw wcaterial heos 4 high haridity eontent there
is mome difficulty in ruintuining eonstunt the orushing of
the flakes (ior u given tyre of will and setting, the particle
#ize obviously vuries withplake huniuity) aund in ensuriny the
gorreat functioning of the driers. 1t is therefore convenient

to install a pre =- grier which, independently of th-~

initial humidity content, keeps theflakes at uround 50-60.
baefore they enter the mills .nd mainu driers,

1he mills .re therefore ins-rted between the pre-drier
and the main driers and purticle prepurqtion ti.ces pluce under
optimum i:nd constunt ha:idity corrditinns, Mairther.ore, drier
potentiuli 1s incregsned and a fingl purticle hariudity cun be
ageured whicn corre: nonds exauctly tn thit c.lled €or by

successive oreraytions.
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1he vertical tube type of pre ~drier is the moat
cormnon; working temperature is relutively low und evaporutinn
potentiul is proportional to the lenpgth of the tube,

The muin drier which hus nroved t: be the most functirnal,
und currently used in the maujority of cuses, 1s the type with
a rotating horizontul cylindrical body consisting of thre-
concentric solidly united cylinders giving three pusses, in
ulternute directions, to the particles before they ure ejected.
:eat exchunse therefore tukes pluce .. squal flow “und
movement of the particles is deteruined in purt by the
sechanical rotuting action of the cylindrical body and in
part by the effegt of the hot guses p.samng throurh it.

A counter flow pruvity separ.tor is usually urr.nped

after the drier to eliminute any unwanted foreign
purticles he.vier thun tho. e of the wood. A hiyh efficiency

fan, mude of we.r re:isting matoriul, conveys the particles into
& cyclone,

The silos in whicth the dried purticles .re stered mast be i
e aipped with very sengitive fire prevention devicea able to
cause gutom.tic intervention of sufety ejuipment immediutely
in cuie of need,

ihe hot rases for drying ure provuced by burning liiaid
fuels (petroleum, n.phtha, diesel 0il) nr sumes (propune,
butune, niturul pus) .nd, iu 4 sepur.te burner, ull the wnod
dust (rouiced duriu: the vuriois processes ( gradine sunothing

of punels),

the firut furnace is cornpletely eelf-repmalutine weeording
tn the te raratuare of the ;,ues rrouuced wnd flake ba i1dity,
A1l wact. coanccted to the uriers .re e,ai- ped with fire
preveritiou devicea ._ud the rutio of curbon dioxide to oxy: ~n
i continuminly metered, und kept ut s saufe level, to avoid

the risq of fire wund explosions.
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In estimating tne prouuctive cupucity nf dried purticles
in ke/h 1t is udvisuble to esatablish the anount nf mnisture '
to bs evaporuted ou the b.sis ni hamidity limiive of 150 and
3. (initiul ana finwl vesvectively). inormu' driers ure
Cup.ble of evupnrating moieture uwt the rete of 2000 to

100u0 ke/h.

3.4 - 9ilos

A certuin nuober of siloe must be provided for each
production lLine for the preparution of purticles forming the
Yarious luyers (in the cuse of multi-luyer boards ¢), or for
! the single line where pro;ressivliey gruded purticles are

involved (uiixture of fine and relutively l.rpe purticles

distributed so0 thut the fine ones constitute externul layera),
The:e #1los ensure a sufficient reserve of materigl to give
flexibility to the plunt .nd cover down-tiues during tonl
chunging, saintenance, etc,

the shipe of the silos(fquare, rectungular or eylindrical)
and, ubove 4il, the syste: for metering the muteriul extracted,
depend on th «state of the muter .ul,

Syuare or rectunguler tvpes ure rreferuble Inr chips and
for etoriny humid materials and thnge in the eurly stures of
processing (e.p. ugricultirsl by-prodiacts after separution of
unaeible resniduals). The moat suituble extruction method is
DY meana 0f hyuruulic thrusters, urrcured in par.llel an the
bottom of ihe cilos, with trunaverse screw feeders.

iXtraction in gylindricul silos is by meuns of g hydruulic

rotnr systen, on the hottom of the nilo, driven 0y 4

motor-reuaction ce.r situ.ted externally.

r—-
|
-
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Pranework and nlating should preferazbly be in steel (silos
cun also be in reinforceé concrete), rulvanized and treuted
to uvoid oxidgtion .no corrosion, €spe2i.lly when they have
to aontu.in humid rtaterials. r’he insice must ve perfectly smnooth,
and free from projections, to uvoid «ll pnssibilities for the
fornation of "bridyes"., I1f necess.ry this c.n be prevented by
extenaing the rotor spindle upwurds and fitting svecial arms
to 1it.

auxiliury, out essentialy elerents,for safe workiuy of
s8ilos are the fire nrevention devices already ' entioned, rapid

opening anti-explozion doors, ultrasonic level indicators.

3.5 - Particle grading

after arying, fine purticles zust be separ.ted from the

lurger ones whien zre added to those for forr-ing internul |
layers (und vice vers.). lhe dust which, if left with the

particles wou.d cuuse g lowerice of pun2l quality, is ulso

separ.ted =5 well as excessively lurge purticles which are

passed to a refining rill. 4s alrewdy menti~ned, the dust is

used w8 fuel in tne driers togethzr with that from smeothing

the panels,

Gruding can be dnne both by multi-sieve graders und by air
blast separ.tors, seszt resultc ure obtuined by coubining the
two gysteans, thereby samniug their sepurate qualities,

Oraders Cun be oscilluting, vioratiug or orbital (rotating
in u plaune round an eccentric axis). JLlhe lutter system is
rreferred for wood particles because it gives then continuouas

] circular sliaing rovecent ou the sieves,
eusing sepur.ti n wna | reventius thg purticles of elongated form

frorn enterin: tne usesn endwice,

r 4__4..__
|

_—d




Oreders oun he rectungulur or circulur una the surfuce
area of euch sieve dnes not usuuslly excera 7 - & m'z which

gives u tot: 1l ureg of 21 - ¢4 mz i a three-sievé arader,

Eccentricity in orbital graders is of 35 mm, which gives a
horisontal rotational excursion of 70 mm; speed of rotation
220 to 250 rpm.

In gir blgst separators the pirticles ure made tn f£.11 in
meusured quuntities evenly spread over the whole width nf the

geparator. A horizontul air blust blows the narticles to u
distunce dininishing with their increcciny size; the dust
being blown furthest.

e main difference netween the two systens (greders and
uir vlaust sepur.tors) ig thut the fhrner sepur. tes purticles
<ccording to their surface asres (iudependently of thickness)

while the latter separ.tes .cenraing 1o Mass (p‘.rticle volane),

3.6 ~Preparation of binding agents and their appliocation to particles

For the prnauctinon of aynthetic re.in bonded poards (ures,
phenol or mel.cine bised) 1t 1¢ necess:iry to prep.re carefully
me.cured «ixtures of five conpsnents, 1n the aimplest tyne of
moduct the component. .re: synthetic rexin . catalyst
(or hurdener), euwalsifieud fnoeil wax (which pives the board
a certuin wmo.nt ot « . tornreofing) wnd a coapleventury product
which repulates the v. te nf nurdenine of the renin auccarding to
the tewnerature re.cheu by the board gt the pressiune stape und
to fix the forruldenyue whicn is liberutea .t this ctapre; a
prouuct which for urea resius cur ne g wolution of ummouia. he

£if4th comnonent ic wui-er foar Jdilation,




-29 -

Flunts for the autonutic prepur: $ion of binders ure

therefore designed for volumetrie aetering of five linuid
components,

For the jproductiou nf beards huving speciaul char.cteristics
(e.g. treated with unti-pur.sitic products), udditional
components for the rixture cun ve dimsolved in the dilation
wuter, ,7

karticulur feutures of 4 gnod plint ure: functional
siaplicity us well as puarcanteed minimun quontitutive tolerunces
for component ueterinw, sufety in operution, visuul und acoustic
sipnulling for uny functinnal irresat.rity and utomatice
stopping in the event of luck of inflow of uny one component,
posuibiiity of rerindic and efficucious washiug mnd

practicability of uny muintenunce foreuseen,

ifter the uutom.tic neteriny device there is a rupid mixer

to houwopenize the :ixture which is then couveyed to a tung,
mude of stuinless steel or other muteriaul not subject to attuchk
by the cheiicul products in the mixture, huving » Ccapucity

ade unte for the producting involvued.

Nornul weterin; wnd cixiny plunts are made to supply up to
6 = T k¢/h of wixture,

Foar nlunLits trruucing ce.ent boaded bourds, the cewent is
rut into the wixera ury wund lijquid metering involves only the
vreparuting ol tue speel l nincrallzy. colutinrue which, at
the becinniiy of mixiny, mast ve uprayed onto the purticles,

it should be pointeu o4t thmt, botnh fnr synthetic recin
bonueu voards (vulti-leyer) unu for the tregt.ent of the finer
nurticles in boards with ;rosressive ruding, trne bonding
mixture requirad tor the e curticles 1u ditferent from the

mixture used for tne p.rticles composine the internul paurt of
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the Yoards Two distinct wmetering uld mixing plunts are
therefore required.

Yurticles, .s well .s bonding materiuls, must be accurutely
and enntinuously meterel belore being feu 1uvo the machine
which unites them,

biquid proaucts and particle bonding mixtureg ure fed to
thave muchines by vuriuble spceu precision rotury metering
punps. iorticles und selid prnducts (cement) ure continuously

weighed by self-reguloting oelt type weipning machines,

For thece muchines to function well it is essential that
their weishing elenents do not cowe into cnntuct with the
materiul to be uetered and aure fully dust proof. Furtheruore
they must be relutively insensitive to brief power supnly
fluctuations mnd ullow u reusonably high belt loading to
reduce to a mininmam errors of c¢alibrition
and weighing preciesion.

A8 rep.rds continuous gluaeinp muchines, the tendency is

to use hiph turbulence tyres, the mixture, which enters
through the hollow shaft, being projected centrifugally onto
the purticles throueh rotuting nozzlee on the shuft,

Hegides uniforn bindar distribation, fe:tures of these
machlues «re: high productivity (cver 3¢ T/h of treated
purticles) notwithstuuding their linitnd diwensions, working
sufety und euse of muintenance.

The purticles, enteriny ut one end of the muchine throaigh
a hopper connected to the velt tyre metering weisher, travel
Luxindly in the form of an unnulir l.yer adherins to the internul
¢ylindricul will of the uachiue. 4he blenuer consists of @
hollow shafton which three aets of urre are rranted. The first

setl couslsts of udjustable ele.ents holdiny inclined bludes
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whigh centrifugn.lly thrust forwurd the incoming purticles.

ine second set (where the binder is applied) is connected to
the inside o1 the shaft hv holes through which the mixture
flows to norrles, The third set (the so culled "post-
glueing" weotion consists of very robust speciaully shuped arms
which spread the purticles apuinst the walls tolensure even
distribution of the mixture.

The lenpth of the urms of the sccond set is differentiated
to give vuryiig deptns of penetratinn of the ozzles into the
annular laye». As the purticles ure diestributed at distances
from the rotautionul axis depending on their muss, it is possible
to udapt euch nozzle o thut binder is applied in quantities
optimized for euch purtiicle size.

Due to the umount of frictinn during operation which,
being transformed into heat, would overheat the machine and
hurden the mixture, the cylindricual body is double-wulled und
cooling water is circulusted in the hollow spuce., “ooling wuter
is al® fed into the hollow shaft, in the part opposite to that
in which the mixture flows, wnd made to circul: te in the shuft

and in the arm cuvities in the "post-pluelins" seotion.

Maintuining a eonstant working temperature ensures unifornity

of application aund distribution conditinns for the mixture.

ln glueing muchines for fiue_ purticles, both the

first und third sets of urms ure fitted with pointed elements
whioh, ucting us cemhs, prevent clotting of the muterial.,

The cylindricul body is divided into two purts on an uxial
plune und hin,ed so thaut the whole nuchine cun be npened for

easy cleaning und uaintenunce.




Even though relatively simple in construction, glueing machines call for
special oare in manufacture, They must ensure scrupulous distribution of
mixture to particles, economize on binder (which depends on suitable nossles
and on their distance from the shaft as well as on their efficiency), provide
all rotating parcs with self-cleaning properties for minimizing binder ad-
hesion and ensure uniformity of working temperature,

Other essentiaul churwcteristics are : perfect dynamic
bulancing of the shift possibility of uccurate adjustirent of
the distance between the extremity of euch set of zrus und the
internul wull una the inclination of the bludes of the first
gset, wear resistance of zll purts subjected to friction ana
their interchungeabilitv, robustness und tightness of bearings.

brive to the shaft, usuully by V velte, is from a notor
whose poaer (from 7 to tU-Y0 KW) obviously wuries according
to the cupccity of the ngchine.,

Gluein,” nuchires iucorporatea in »lu.nts for the praduction
of hish density ceuent bonued bourds are not dissimilar in
congtruction to those for synthetic resin bonded boards , dut
their working principle is different. .is .lread: st.ted, the
cenent is fed iuto the .uchine inu 3The ary stute. +he rotating

nozzles wre used to uictribate the mineruliziung solution which,

in u first sector, is ur -lied to tne rurticles und, successiwvely,

to introaace weoter for the tixture, 7The srreazdin or friction
effect is not used at wll and therefore ther: is no need for

cooliag.
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~Sue to tne abrusive uction of cewent, abrusinn recistunge
of the extremities of the urns und the internyl wull of the

cylindricul body is essential.

lu most plints, boards ure formed on u nechunical conveyor
belt, whose width corresponds to thut of the boards .or with
joined amections corresponding to boards Lenpth), mude of high
temperuture recistiuy synthetic fibre fubric.

Steel und fubric advuntupes und disadvantuges und chonice
depends on the churucteristics of the forming and pressiung

section type of board to 0e pronuaced us regards thickuese,
structure aund binder,

Adv.ntiyes of metyl belts ure heut cnnductivity und lonser i

life. visudv.ntuges are: possibility of deformation, u certain

amoeunt of thertal inertia, ivpermesnviliity to vopour und

agifficulty of repuir in the event of fire,

Fubric belta huve no therrul expansion and pernit fuster

clotiin: ol the heatod presses. They have negligihle heat
absorptinn auu the vapour prnd ced during pre.siny can be
dissiputed throuph the weft. These feutures cun be impnrtunt
for prodaciuy thin boarde with nressing cycles lusting less
than a 1inute und little possibility of dissiputing vapour
through the boards Although it 18 easy tn substitute wom
or duuw.;ed sections, fuuric helte have the disadvunt.;e of
a nuch shorter life tnan metul ones,

Forwmit, nuchines are used to distribute evenly, over the

entire surfauce of the belt, the guuntity of nurticles reguired
for the tuiciknese nf board involved. Functinnal reliunbility
is escentiul to produce poards with optimum characteristics

and ulsn reuuce scrap if it in necessary to eize theom after
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pressing or, if sizing is not done as often happens with thin
boards 1f the punels wust havr thicknesees ar aniform us
nossible and correspondiug . the nominal v.lae,

foruiny nuchi.es cun remain still, if the belt moves
unaerneath them, or cun have reciprocating wotion if the belt
renaineg still during particle distrioution.

for wruded particle boards one forwing wachine is
guafficient which, with a mechanical or air blast diatribution

system (or a comoination of the two), cauuses the particles tn

full at u greater or less distance according to size to wchieve

progressive distrihution throughout the thiciness of the board.

Multi-layer boards require a distributor for each layer or a single
wachine can combine a group of distributors.

Control of the specific gravity of the particles forming the board, both
for total value and exact distribution, is done with a double system;
volumetric and weighing, Another automatic system using Camma rays, from a
redioisotope, can standardize the forming process.

Nat Pressing
Preliminary Pressing

The instullation of a preliminar press for compaci.ng particles is un-
doubtedly a considerable advantage, even if it constitutes a compliocation
for the plant and an increase in its cost. It is always advisable in an im-
portant installation.

Besides giving the required compactness to the particle “mattiress” and
avoiding crumbling, specially at the edges during the movement towards and
introduction into the main press, the purposes of preliminary pressing are
to improve the particle locationsto release much of the air remaining be-
tween them and to reduce considerably the thickness of the “mattress” in
order to speed up the closure of the main press.
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brelininary presses for synthetic resin bonded boards

were initiully mude without nny heating, but recently mild
heuting, eround 60 - 70°C, differentiuted between upper uand
lower plut: .38, hus been udopte ., This heatin, improves
pre bonding of the particles and reduces the final

pressing cycle time, while the tenper.sture difference between
the two plutene compensutes for the usymmetrical heut exchange
determined, in the successive press, by the panel foruming und
conveyor belt., 7This usynnetry, especially in small :nd medium
thickness bpoards tendes to cuuse them to warp due to stresses
brought about by polymerization of the resin.

1f the main press is a multi-pinter type, the preliminsry
press must be uble to rupply a ~ufficient number of poards in

the time correasponding to a maiu nressing cysle.

Specific pressure reconnmended 1o around 20 kg/cm2 even
thourh good reyulte cun be obtained with lower vulues,

There urae ulso calender type preliminary presses (which
curnot be hested), the rolls veing covered with double tough
rubberized onnvas. They ure obvioisly more econoumicul und
uster than platen presscs.  but the apecific preassures they cun
exert are relutivaly low und thelr use is limited to compacting.
Two fundamentsl ostegorier exists +the continuocus produotion type, with no

board length limitations, and 1he intermittent type where maximum length of
boards corresponds to length of platens,

It must however be mentionod that there is a specially equipped single
chamber press which premits two oonsecutive operations on the extremity of the
formed boards thereby obtaining one borrd of unlimited length if formation
takcs place with a normal succession of opening, closing and pressing
phases,

In recent times manufacture has begun of some very special continuous
presses, but experience guined sn far is not sufficient to establish whether,
in future, they will provide the best system for pressing bonded wood boards.
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Un the other hand, for those beasds Per normal use, bonded
with ordinary synthetic resins (with thicknesses between 2,5

and 7 mm), continuous cglender presses are withoit doubt

advantageous a8 fur aus productivity is concerned.

witn these jpresses the bessd formed on a steel oelt
and then, without prelininury pressing, wound round an
internully heuted main druam which i3 brought to the temperature
regquired for rapid polymerization of the resin. The necessary
pressure is applied by rolls which compress the belt and mass
of particles aguinst the muin drum., The rolls are also heated
internully thereby peruitting operation under conditions of
thermul symmetry.

These rolls ure tollowed Ly non-neyted calibrution rolls
wnich, operating on bomds sStill in u relutively plustic stute,
aTe uble to keep thicdness tolerauces within sutisfactory

1l1vits (usuully of the order of 0.< mm).

Tue foruming belt then sepurutes itself from the beards
paesin; over pulde rolleras .nd stretchers, returns to the
foruing station while the poard is eent by
other guide rollers tn » truck ou which it sliues forw.rd to
the finishin. operatinn.

teed raute is zdjustuble und vuries between 3.5 and ¢l
m/min. auccoroing to board thic«ness und churucterictics of the
rezin mixture, wruam . nd vressure roll heatiuy is by circulution
of theraic o0il orougnt tn the reyuired tennerature by a boiler
situutea neur the plunt, ine tennerature in euch elenent ie
#uitubly re auloted by iudependent devices.,

yram digceter is 3000 mi wnd belt width ullows production

of boards of 2500 mm and over, rrodactive cupucity of a
calender nress (with wax. width of yessde resch 150 n3
per day.
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Presses witu heated platens, for the nrouiction of synthetic

resin bonded boards cun pe single single-chamber in which case they
are very larce (30 u long and over and Z.65 m wide) to give
high proauctivity even thoaph pressiung only one nunel at a time,

These presses may also be multi-ohamber but necessarily equipped
with automatio board loading and unloading.

«fiile ouern technolo;y r.<€eg it voucivle to balld lurgse
heuted platens, wnd 3till ensare very accurate wor«ing, there
is 5 tenvency nowaduys to nreler plunts h.ving single-chamber
presses whicn are undoubt2dly sinpler anu eusy to overate.
Multi-chamber presses besides the need for gutomatic louding and

anloudiiy, re aire devices for siualtancous closing of the platens

una present difficult proolems regarding tnicdness control and

aniform tenperature regulation of all the platens.

Fundanentsl els.ents of platen presses nre : specific |
working pressure (which it is convenient to limit to at least
30 kg/cmz), closinLg speed, anccurate distribation of hvdraulic
pressure, structural reg; edness (whether steel nlute or column
type), thictness of platens (wnicn is usuully not velow £0 um
to ensare udejuute rigsidity and thermal inertia), devices for
board ‘thicsiess control.

also of ¢reat iaportance is the machining accuracy of the
platen surfuces, the system and -recision of holes for
circulation of heating flaid (superheatad water or, preferably,
therzic 0il) «8 even = few uegrees centigrade difference
petween one point and another or the pl.tens can cause

irregulurity of thicxness and technological chur.cteristias of
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besrds, heat insulution between vlutens und the press stractire
€0 uvoid agll heat truns:ission which would cause exnanslon ani
distertion,

all thsscs measures .nd the nirn nluten teaperatire (nore 1lv
over 200°C) wllow & reduction in preccing tinz of the order of
10s per mm of board thickness (lous for 10 im voards and rer i te
over-thickness (even with larye boards which is elininuted L
the final smoothiny and culibration orerygtion, tn be «<2pt within
O.4 mn or slightly over.

in the production of cenent bonuad bo-.rdam, the preass hoo
the sole function of oringing thew tn the renaired dgepree nf
compaotness, the settin, of tne bind:r vein, obiadned in o

successive phase in u chumber xent ut . suitiuble tewperitare

and huonidity. ‘Iheretore these rre:pes do ant h ve hewted
plutens and feature a very wide oveninrs throivh xhich ihe
beards are introduced for pressingy in et.edn and sunnarted

on stssl sheets,

3.9. - Chegking gnd operations iawgui.tely follosing hoaxd pireceing.

1n order to control all the prenur.tory onevytione in th

production of synthetic resin honued dboards Lawndl cbely Loy
the main press there .re tulcknecs ;i ee, St v rivas rnate,
and weight chacking units. Lhir apparatus in aatoctte nd,
besidss providing pra~hs of ull rooalte, plves dnieci te '
warning of any irre; aluritics wrising.
1n order to avoic¢ boards bein, sntuceoed wha they yre =till
hot, which coulu cuuse deprudin, -anu distortion due to interral
stressss, they muast be .dequutely cnoled. The simplest and
most rational systen 1is the roi.ting ruck {n which boards ape /

urrunesd rudially anu coolins ie e.lectcd cqusally om anth f.cer
and during a complete rotation of th~ unit,
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« Roard Finishines
Pinisni.e consists sabstuntially of squaring off
(if they wre of norwnzl size when they core off the nress) or
0f simultaneoue squaring off anu sawing if they ure very lzrpge
oLd have therefore to de reduced. The suosejient operation
is equalising and smoothina.

amony the moet ratinnal triciing sgws ure those on which
punels wove goutinuoisly wnd aure. sawn eirultunenusly
on all four sides,

Oircul.r suw oDl.des with inserted tungsten caroide teoth ure
used, thereby consiaerably reduciuy the frecuency of shurpening.
‘ransverse sawlng is done vy a olude mounted on a slide

taole which aoves ut un wngle so thut the resultant of the

two feeds (punel feed znd table cross feed) is

squsre witn tuh2 loupitudinal axis.

'he swi.e@ principle is usea for tne punel sews.

1n the cese of pl.uts wit! calenaer nresces for vroauacin:
thin and redi is thlciuess boards, th= tricalur Saw aid the
trinsverse saw for cross cuattin; ure locat: 1- uistely ait:r
the Jrest cad 2lb tue rrocEviil, TL.E8Y, from forming
onwards, are currieud 04t gl a.teneously.

/ity other olunts having nluten nres:2s, sq:1aring off and
wny other reguaired sawing can 02 carried out with other
tynes of sazchine which operate, om packs, therefores with high pro-
duoctive capacity.

Smoothing is indisnensanle if sarfaces huve to Dbe
finished accar.tely ennih for ancerroin; farther o erations
wien tuey are put to ase, and 1f boards are to have thicknesses
as close us possible to norinul (inickness tolerance) with

extra.ely lizitad vifferences frow on2 purt 1o another of the

s.2€ board,
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Snosthing mashines which ars new generally waed
for particle bnourds are the so culled "contgot type" operauting

at high speed und piving excellent recults. ‘he use of other
types of niawchines wnd, .. particulur, ae bobbin type,
is being increasinely discontinued.

On the "cnutuct type" wuchiie the flexible abrusivs sleient
enneists of un endless belt mounted on a puir of cylinders,
one of which (notor driven) is in cnrntact with the punel while
the otner ucts us w stretcner. the devices ure
urrcneed in onnosed pairs so thet both fiices of a punel can
be finishad siwiltunceously aud two or three puirs are loocuted
to overate iu succession, the first pair, having course grain

ubrusive, is uscd for equalising while successive pairs have fine

fPuin abrusives for enoothing.
A8 ulready stuted, worxkiuy speed is hiyh and, with thin i
punels requiring limited stock reiwoval, it can reaeh 30 m/min.

faoh ¢yliuder ies driven by a notor with nower around 30 ki,

PaCHE L Sihu Jala O VAHICIS JEANTS oy 5h iClak_ WYFIS_OF
PARTICLS 3uany 2 CunBIU WaTIONS Un Thilit CHARACT rISTICS

To gomplete this report an iudication is £1i.en helow of

»
!

technicul data ou plunts with culender rresses for continuous

penducting of purticle boards (wynthetio resin bended) as well as
o plante for cement bended doarde,

s.1 - plunts for crutinuous productiorn of thin purticle bogrds

48 previouasly mentisned, thin beards are underutood to be

thoss with thicknesses between ¢.5 and 7 mn,

wornaul plaunts ure i.ble to rroduce doards frem /
130 to 250U mm wiue, Juily production, all other cnnditions
being equal, is proportious’ to length, and the outpus

corresyonding to the gbove two thieknesses is respectively
80 ad and 150 mJ.
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Enerxy consumption and, obviously, lubour pequired per s
rroduced, diwinish with increuaring plant nroduction capucity:
in particulur:

- electric energy reguirenents vury from 205 kﬁh/m3 in small
plants to 150 k¥h/m? in lurger plunts;

- correspnndingly, heut requiremenss vary from 600,000 kCul/mj
to 300,000 kCal/md

- incidence of lubour from 2.Y to 1.5 working hours per m”.

Un the other hund, the following remain substuntiully the mane:

- fuel: 4round Y0 K¢ of heavy oil per wJd;

- cooling wuter: 4.5 m3 per mJ;

- oompres:ed air (intuke volume): 25 - 30 m’ per mj of beards
produced,

To ensure udeu.te wlastic-mechunical characteristics of
the bdeasds the synthetic resin binder content nust be kept
a little higher than that reyaired with conventional plante
ueing platen presses, #ith urey formuldehyde resins their total
percentayrn, of the relative hurdener and of the paraffin udded
to give 4 certain auount of wuter repellence, is 12, (expres-ed
in dry substiance).

Yanel weipht nust 4lso be rather high and, uccording to
thicknessn, ie normnlly between 70U kp/mj 8Nnd seeeecee 7

bBending strength vuries from 220 - 240 k:z/cm2 for 2.9 mm
thicknesa to 20 - ;00 kg/cmz for 7 mn,

Teneile strength rerpendigul.r to faces (trunsverse)
18 practicully indepsnuent of thicknes: and is between
6 and & kg/omz.
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Swelling (sosking in water) uverages 6. after 2 hours and
15» ufter 24 bhours.

¥ith a plant accurately set up, thickness tolerance
from th2 press can be kept within ¥o.2 mm,

Major applications for thin boards for naking flush
doore (as a buse for veneers or platic coutings), furniture
mgnufacture, its huck panels and drawer bottoms etc., block
board magnufactire (as a cowting luyer instead of ply), packing
industry etc.

Froduction of thin purticle bourus is increasing
continuously throughoat the world at a greater rute than that
of thicker types. However, they are not without their
disadvantages und those about to build a new plunt must
concentrata their efforts on limiting or elininczting then,
lThe nost common disadvuntages are ¢
- a certain tendency to bulge, which depends on the conditions

under which they are pressed by the calender system, This
inconvenience could oe negligiole if the panels ure used for
snull ele.ents but is problematical with lurger eizee;
- fragiligy du: to limited flexibility;
- irregularity of surface absorption when painted, varniehed
or glued, due to resin aistribution not being homocgeneous,
qualitative recuirements ure growing because these panels
are being increusingly used with surface finishes in hard
plustic materials or very thin laminates. It is generally
considered that a wore careful study of particle
sise and shupe, dbinders, constructional aetzile of glue

snreaders, could leud to consideruble improvements,
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$.2 - r roduation of high density o % bopded rd

Thickness ie normally from 6 to 40 ma and ths most common sises
125 x 280 e 12% x 320 am or 183 x 360 em eorvesponding %o
modules adopted by tsahnicians for building projeots.

On the basis of a 21 hour day of thrss 7 hour shifte, plant
produetive capuolity is 50 al psr day minimum to 200 m3 per day
saximua.

Weight is proportionsl to thicinsse and aan reach 1400 k¢/13
for emall sigss and drop to 1100 kg/mJ for wery shick typee.
Produetion teehnology is in ths proeees of developasnt to
redudas thsss values aonsidsrably and, at the same tims, improve
heat insulation.

The typs of aement oommonly used ie that defined in German
speeifications as 23 450 F dbut 1% 1¢ likely that, in the near
future, special aemsnts will bs produoed huving better bonding
properties snd more rapid setting.

Indiaative energy requirements for production are 1
- oleatrical: 190 - 200 kWh psr o3 produasd)

- heat: 380,000 to 390,000 kCal per m? produaed.

The inoisencs of labour, as alwaye, falls with inoreased
produative oapaocity and is from 5 to 4 working houre per -’
pPodniced.

Raw mutsrial rsquiremsnts ars approx.!
280 kg (dry wsight) of wood per l3|
- 770 k¢ of oement per mlj
50 kg of spoeisl chemiesl produets (for partiele treatment)
per @’
500 1 of water psr nj.
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Jenuing strength, dependiiic on thickness and weight, is
between 120 and 180 kg/omzz compregsion strength approx.

150 kf;/cm2 w J teneile strength, perpendiculur to panel fuces,
from 6 to 9 kg/cmz. Thege values uare of the sume order uas
those for synthetic resin bonded panels,

A very interestiug point is the low vulue for swelling
(sdukin; in water): from 0.2 to V.64 ufter 2 hours and from
0.6 tn 1,24 after 24 hours.

Heat condketivity is 0.15% koal/m/h/®C,

Nail und sorewholding (1¢ mm penetration) is respeetively
50 and 140 kg (nuil diameter 2.5 mm, screw diameter 3.5 :m),

Neutherproofing is excellent (even in freeziug conditions)

as aleo is fire resintance und pnssibility of parasitic attucks

"non existent. lhese features wuke the punels paurticularly

suitable for buildin; applicatirns.

Surfuces are smooth and compuct und ideal for all types
of finish whether wuter bused puints, varnish or any other
kind of coating muateriul,

Due to heterogeneoue structure and fuirly high welight,
sound deudening properties ure sautisfuatory. Sound
absorption , for 12 wr panels, 1se 3¢ dB,

'he coefficient of diffusion 1u 22,6 - 22.8 and thise is s
favourable fuctor in the cuse of applications involviag the
building of external walls. Jrermeability to air 1s
1.32 1/min/m2/10 mm of mercury

¥uin applicatione ure: built-in shuttering, falss ceilinrs,
all types of floor foundatirn, cellar doors or wherever puneln

are exposed to high humnidity, rurul buildings, roud hourdings etec









